Identification of the site of human mannan-binding lectin involved in the interaction with its partner serine proteases: the essential role of Lys55.
Mannan-binding lectin (MBL) is an oligomeric lectin that binds neutral carbohydrates on pathogens, forms complexes with MBL-associated serine proteases (MASP)-1, -2, and -3 and 19-kDa MBL-associated protein (MAp19), and triggers the complement lectin pathway through activation of MASP-2. To identify the MASP binding site(s) of human MBL, point mutants targeting residues C-terminal to the hinge region were produced and tested for their interaction with the MASPs and MAp19 using surface plasmon resonance and functional assays. Mutation Lys(55)Ala abolished interaction with the MASPs and MAp19 and prevented formation of functional MBL-MASP-2 complexes. Mutations Lys(55)Gln and Lys(55)Glu abolished binding to MASP-1 and -3 and strongly inhibited interaction with MAp19. Conversely, mutation Lys(55)Arg abolished interaction with MASP-2 and MAp19, but only weakened interaction with MASP-1 and -3. Mutation Arg(47)Glu inhibited interaction with MAp19 and decreased the ability of MBL to trigger the lectin pathway. Mutant Arg(47)Lys showed no interaction with the MASPs or MAp19, likely resulting from a defect in oligomerization. In contrast, mutation Arg(47)Ala had no impact on the interaction with the MASPs and MAp19, nor on the ability of MBL to trigger the lectin pathway. Mutation Pro(53)Ala only had a slight effect on the interaction with MASP-1 and -3, whereas mutations at residues Leu(49) and Leu(56) were ineffective. In conclusion, the MASP binding site of MBL involves a sequence stretch centered on residue Lys(55), which may form an ionic bond representing the major component of the MBL-MASP interaction. The binding sites for MASP-2/MAp19 and MASP-1/3 have common features but are not strictly identical.